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Month 

Table I 1987 Plutonium and Uranium A i rbo rne  E f f l u e n t  Data 

Plutonium Uran i  um 
CMax--- Re1 ease CMax 

--- I_ 

Re1 ease  

C Y  1986 

J anu a ry 

February 

March 

Ap r i  1 

June 

J u l y  

August 

September 

October 

(UC1) (pC i/m3) (UCi) ( pC i/m3 1 

14 33 

1 39 

0 89 

1 84 

2 02 

1 28 

0 69* 

1 22 

0 65 

0 63 

1 80 

0 047 - + 0 0082 

0 095 - t 0 0155 

0 071 - t 0 0081 

0 229 - t 0 0278 

0 016 - t 0 0013 

0 104 2 0 0175 

0 005 - + 0 0012 

0 019 f. 0 0021 

0 010 - t 0 0011 

0 003 f_ 0 0003 

0 006 - t 0 0007 

21 24 

2 15 

1 99 

1 12 

0 87 

0.94 

0 98 

1 21 

1 91 

1 31 

1 50 

0 133 - t 0.0152 

0 017 - t 0 0013 

0.095 - t 0 0091 

0 005 2 0 0004 

0 004 2 0 0005 

0 003 2 0 0004 

0 003 - t 0 0004 

0 004 - t 0 0005 

0 006 _t 0 0008 

0 004 - t 0 0003 

0 004 - t 0 0003 

- 

No v e in be r 

Decem be r 

Year t o  Date 12 4 1  0 229 0 0278 13 98 0 095 2 0 0091 

NOTE Beg inn ing  i n  January 1981, the plutonium, uranium, americium, and 
be r y l 1  ium measured concentrat ions have been repor ted  
concent rat ions  inc lude  va lues  t ha t  a re  l e s s  than the  corresponding 
ca l cu l a ted  MDC's and i n  some cases ,  va lues  l e s s  than zero These 
negat i ve  va lues  r e s u l t  when the measured va lue  f o r  the l abo ra to r y  
reagent b lank  i s  subtracted from an a n a l y t i c a l  r e s u l t  which was 
measured as  a sma l le r  value than the reagent b lank  
when measuring concentrat ions which a re  very  c l o s e  t o  zero 

These reported 

Th i s  may happen 

* Est imated J u i e  plutonium emis s ions  are inc luded  f o r  12 o f  37 sampling 
l o c a t i o n s  because o f  low chemical r ecove r i e s  f o r  those  samples 
Est imated June plutonium emis s ions  are based on measured a i r  emi s s ions  
f o r  25 sampling l o c a t i o n s  ( con t r i bu t i ng  0 60 uCi t o t a l )  and six-month 
averages f o r  the 12 a f fected  l o c a t i o n s  ( c on t r i bu t i n g  an add i t i ona l  0 09 
uCi t o t a l )  
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Table I I  

Month 

CY 1986 

January 

February 

March 

Ap r i  1 

May 

June 

J u l y  

August  

September 

October 

November 

December 

Year t o  Date 

-- 

\ 

1987 Tr i t iu i i i  and B e r y l l i u m  A i rbo rne  E f f l u en t  Data 

T r i t i um 
Re1 ease CMax m 
0 218 

0 005 

0 008 

0 004 

0 007 

0 013 

0 005 

0 013 

0 025 

0 031 

0 003 

0 114 

(pCi/m3) 

36700 - t 950 

410 - t 180 

250 + 80 

470 2 180 

270 - + 60 

560 210 

260 2 60 

420 - t 160 

3402 570 

8580 - t 900 

875 - + 300 

- 

8580 - t 900 

Bery l  1 i um 
Re1 ease CMax 

-(sms> 

0 1299 

0 0276 

0 0085 

0.0091 

0 0130 

0 0143 

0 0137 

0 0099 

0 0207 

0 0048 

0 0233 

0,1449 

(ug/m3) 

0 00053 

0.00042 

0 00006 

0.00014 

0 00010 

0.0001 1 

0.00014 

0 00008 

0.00021 

0 00004 

0 00012 

0 00042 

NOTE Be ry l l i um  measured a t  the remaining 36 l o c a t i o n s  was below the 
sc reen ing  l e ve l  o f  0 1 gram per  month 
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OCTOBER 1987 

Table I 1 1  Plutonium at Selected Onsite Ambient Air Locations 
(09/22/87 - 10/20/87) 

3 

Lower Upper 
Conf i dence Point Confidence 

Concentration (pCi/m ) 

Location - n ~olume(m~1 Limit Estimate Limit 

S-05 2 19,000 
S-06 2 26,000 
S-07 2 25,000 
S-08 2 33,000 
s-09 2 26,000 

0 000080 0.000095 0.0001 10 
0 001588 0.001815 0.002042 
0 001000 0.001 123 0.001 246 
0.001067 0.001 198 0.001329 
0 003459 0 003878 0.004297 

- 

NOTE Total long-lived alpha at the remaining 18 onsite ambient air 
samplers was below the screening level of 0 01 pCi/m3. 

Table IV. Tritium in Ambient Air 
(09/29/87 to 10/27/87) 

Point +/ - Condensed 
Air Est i mase Error Water Vapor 

-- Location 5 Volume(rn ) (pCi/m ) (pCi/m ) (ml s) 

s-4 4 39 -0 08 0 27 
s-5 4 41, 0 14 0.75 
S- 16 4 4 c 0 53 0 68 

27 
79 
76 
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OCTOBER 1987 

Locat i on 

S-31 
S-32 
s-33 
s-34 
s-35 
S-36 
s-37 
s-38 
s-39 
S-40 
S-41 
S-42 
s-43 
s-44 

Table V Plutonium in Perimeter Ambient Air 
(09/29/87-10/27/87) 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

18,000 
24,000 
28,000 
28,000 
17,000 
27,000 
27,000 
28,000 
29,000 
27,000 
27,000 
24,000 
30,000 
31,000 

Mean Point Estimate = 

3 Concentration(pCi/m ) 
Lower Upper 

Confidence Point Confidence 
Limit Est 1 mate Limit 

-0 000004 
-0.000001 
-0.000002 
-0 000001 
0.000012 - 
0 000011 
0.000005 
0.000007 
-0.000003 
0 000001 
-0 000001 
0 000000 
0 000003 
0 000000 

0.000000 
0.000002 
0 000001 
0 000002 
0.0000 18 
0 000014 
0.000008 
0 000010 
0 000000 
0 000004 
0.000003 
O.OOOOO3 
0 000006 
0 000003 

0 000005 

0.000004 
0.000005 
0.000004 
0.000005 
0 000024 
0.00001 7 
0.000011 
0.000013 
0 000003 
0.000007 
0.000007 
0 000006 
0 000009 
0.000006 
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Location of Onsite and Plant Permeta Ambient An Samplers 
(Portions of figure are not to scale.) 

=3P 
s-43 

s-42 

8 Analyzed for TLL a only 

Analyzed lor TLL 0 and Pu 

A Air Samplers 3 to 6 kilomctcrs (2 lo 4 miles) dislant 

- Page 9 - 



OCTOBER 1987 

Locat 1 on 

Marshal 1 
Jeffco  A i rpor t  
Super1 o r  
Boulder 
La f aye t t e 
Broomfield 
Walnut Creek 
Wagner 
Leyden 
Westminster 
Denver* 
Go1 den 
Lakevi ew Poi nte 
Cotton Creek 

Table V I  Plutonium i n  Corninunity Ambient A i r  
(09/30/87 - 10/28/87 ) 

n 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- - volume(m31 

25,000 
28,000 
22 , 000 
27,000 
29,000 
23,000 
29 , 000 
27,000 
26,000 
23,000 
10,000 
27,000 
33,000 
27,000 

3 Concentration(pCi/m ) 
Lower Upper 

Confidence Point Confidence 
Limit  E s t  1 mate Limit  

-0 000001 
0.000000 

-0 000004 
-0 000002 
0 000001 
0 000001 

-0 000002 
0 000004 
-0 000003 
-0 000002 
-0.000014 
-0 000001 
0 000000 

-0 000002 

0 000002 
0.000003 

-0.000001 
0 000001 
0.000004 
0 000004 
0 000001 
0 000007 
0.000001 
0.000001 
-0 000006 
0 000002 
0 000003 
0 000001 

0.000005 
0.000006 
0.000002 
0.000004 
0.000007 
0 000007 
0.000004 
0 000010 
0.000005 
0.000004 
0.000002 
0.000005 
0 000006 
0.000004 

- 

Mean Point  Estimate 0 000002 

* Denver sampling locat ion  inaccess ible from 9/30/87 t o  10/9/87 due to  
construct ion a c t i v i t i e s  at  the U.S Customs House Bui ld ing.  
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OCTOBER 1987 

Table V I 1  Water Sample Re su l t s ,  Radioact ive  Parameters 

Hold inq Pond Ou t f a l l  (pCi/l) 

Locat 1 on P1 utoni  urn Uran i um Arner 1 c i um 

Pond A-4 

NO DISCHARGE 

Pond 6-5 - 

NO DISCHARGE 

Pond C-1 

10/05/87 - 10/09/87 0 03 2 0 0 1  
10/12/87 - 10/16/87 0 03 5 0 01 
10/19/87 - 10/23/87 0 02 5 0 01 
10/26/87 - 10/30/87 0 02 5 0 01 

Average Concentrat ion 0 03 0 02 

3.6 2 0 3 0 008 5 0 005 
3.6 2 0 3 0 003 t 0 004 
1 4  t o 2  0 004 7 0 004 
1 2  2 0 2  0 03 T - 0 01 

2 5  5 0 5  0 01 2 0 01 

Pond C-2 

NO DISCHARGE 

Walnut Creek a t  Ind iana -- 

NO DISCHARGE 
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OCTOBER 1987 

Table VI11 Water Sample Resu l t s ,  Radioact ive Parameters 

Reservo i r s  (pCi/l) 

Location - n P1 utoni um Uran i um 

Great Western 1* 0 01  2 0 03 2 6 0.3 
St and1 ey 1* -0 003 0 005 0.3 5 0.1 

- Community Tap Water (pCi/lr 

Location - n P1 uton i um Uran i um -- 

Bou 1 der 1" 0 000 t 0 005 1 1  t o 2  
Broomf i el d 1" 0 001 T 0 005 0.5 0.1  

0.002 T 0 006 1.9 2 0 2 Westminster 1* - 

Americium 

-0.002 t 0.003 
0.004 2 0.005 

Americium 

-0 003 t 0.003 
-0 001 T 0 004 
-0.001 - T 0.003 

* Plutonium, uranium and americium analyses were performed on one sample 
composited from four weekly grab samples. A l l  other analyses were 
performed on quarter ly  grab samples 
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OCTOBER 1987 

Table IX 

Tr i t ium (pCi/l) 

Locat 1 on 

Pond A-4 
Pond B - 5  
Pond C-1 
Pond C-2 

Water Sample Resu l ts ,  Radioact ive Parameters 

- n ‘Minimum ‘Max i mum ‘Average 

0 No Discharge 
0 No Discharge 
4 -200 2 400 700 t 400 200 2 400 
0 No Discharge 

Walnut Creek at Indiana 0 No Discharge 
Boulder 5 -400 + 400 700 400 200 f. 400 
Broomf i el  d 5 -400 f 400 300 400 100 2 400 
Great Western 5 -100 2 400 800 2 400 200 5 400 
S t  and1 ey 5 -200 _+ 400 100 2 400 0 5 400 
Westminster 5 -300 2 400 200 2 400 100 2 400 
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OCTOBER 1987 

Table X Water Sample Re su l t s ,  Nonradioact ive Parameters 

N i t r a t e  (as  N) a t  Great Western Re se rvo i r  

Sample Date N i t r a t e  (as N) (mg/ll 

10/01/87 
10/08/87 
1 O/ 15/87 
1 O/ 2 2/87 
1 O/ 2 9/87 

(0.2 
to 2 
0 02 
0 03 

to. 02 

N i t r a t e  (as  N) a t  Standley Lake 

Sample Date 

10/01/87 
10/08/87 
1 O/ 1 5/87 
1 0/2 2/87 
1 O/ 29/8 7 

N i t r a t e  (as  N) (mg/l) 

(0 2 
to 2 
(0 2 
(0.2 
(0 2 

NOTE For  some parameters, the concentrat ions t ha t  are  measured a t  o r  
below the minimum detectable concentrat ion (MDC) a re  a s s i gned  t o  
MDC The l e s s  than symbol (t) i nd i ca te s  MDC va lues  and ca l cu l a ted  
va lues  t ha t  inc lude one o r  more MDC’s 
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OCTOBER 1987 

Table X I  NPDES Permit Water Sample Results 

Discharge 001 (Pond B-3) 
No Discharge 

30-Day 
Parameter Average 
Biochem. Oxygen Demand,5 Day mg/l 
Total Suspended So1 1 ds m9/ 1 
Nitrates as N mg/l 
Total Chromium mg/ 1 
Total Phosphorus mg/l 

Total Residual Chlorine mg/ 1 

Oil and Grease, Visual 

Fecal Col i forms #/lo0 ml 

- 

PH 

Limits 
30-Day* 
Average 

10 
30 
10 
0.05 
8 
NA 

NA 
200 

Limits 
Daily Dai lv 
Maximum Maximum 

25 ~~ 

NA 
NA 

NA 
NA 

0.1 

0 5  
NA 

Limits Limits 

Minimum Minimum Maximum Maximum 
s u  6 0  9 0  

Discharge 002 (Pond A-3) 
No Discharge Limits Limits 

Parameters Average Average Maximum Maximum 
30-Day 30-Day* Daily 

Nitrates as N mg/ 1 10 20 

Limits Limits 

PH 
Minimum Minimum Maximum Maximum 

s u  6.0 9.0 

Discharge 003 (RO Pilot PlantJ 
No Dischaee -- -- Limits Limits 

PH 
Minimum Minimum Maximum Maximum 

s u  6 0  9 0  

* This  limitation applies when a minimum of 3 consecutive samples are 
taken during separate weeks 
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Tables X I  NPDES Permit Water Sample Resu l t s  (Continued) 

Discharge 004 (I10 Plant)  
No Discharge 

Total Suspended Sol i d s  
Total Organic Compounds 
Total Phosphorus 
N i t ra tes  as N 
Total Chromium 
Total Residual Chlor ine 

Fecal Co l i  forin 

PH 

Discharge 005 (Pond A-4)  

Parameter 
No Discharge 

PH s u  
N i t ra tes  as N mg/l 
Nonvol at  11 e ms/ 1 

Suspended Sol id s  

- Discharge 006 (Pond -- 6-5) 

Par aine t e r 
No Discharge 

PH s.u 
N i t ra tes  as N mg/ 1 
Nonvol at  11 e ms/ 1 

Suspended Sol ids 

Discharge 007 (Pond ‘-21 
No Discharge 

Parameter 

PH s u  
N i t ra tes  as N ms/ 1 
Nonvol at  11 e mg/ 1 

Suspended s o l i d s  

Limits 

30-Day 30-Day* Da i l y  
Average Averaqe Maximum 

15 

7-Day 7-Day 30-Day 
Average Average Averaqe 

#/lo0 ml  400 

Minimum Minimum Maximum 
s u  6 0  

L imits  

Da i l y  
Maximum 
25 
30 
12 
20 
0.1 
0.5 

30-Day 
Average 

200 

Max 1 mum 
9 0  

- n ‘Mi n i mum ‘Max I mum ‘Average 

- n ‘MI n i mum ‘Maximum - ‘Average 

- n ‘Minimum CWaxirnurn ‘Average 
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Table XI1 Water Sample Results, Nonradioactive Parameters 

Walnut Creek at Indiana Street 

Par ame t er - n ‘Mi n i mum ‘Maximum ‘Averaqe 

PH s u  
Nitrates as N mg/ 1 

No Discharge 

Total Volume (gallons) = 0 
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c 

Date 

10/01/87 
10/02/87 
10/05/87 
10/06/87 
10/07/87 
10/08/87 
10/09/87 
10/12/87 
1 O/ 13/87 
1 O/ 14187 
10/15/87 
1 O/ 16/87 
1 O/ 19/87 
1 O/ 20/8 7 
10/21/87 
10/2 2/87 
10/23/87 
1 0/2 6/87 
1 O/ 2 7/87 
1 0/28/8 7 
10/29/87 

Total 
Vol ume 

Table XI1 
Da i l y  Flow Data Recorded at the 

Walnut Creek at Indiana Gauging S tat ion ,  
Ponds A-4 and 6-5 during October, 1987 

Walnut Creek a t  
Indiana (gal 1 ons l  

Pond A-4 
l q a l l  ons) 

- Page 25 - 

I r 

Pond B-5 
(gal 1 ons) 



c 

Date 

10/01/87 
10/02/87 
10/05/87 
10/06/87 
1 O/ 0 7/8 7 
10/08/87 
1 O/ 0 9/8 7 
1 O/ 1 2/87 
1 O/ 13/87 
1 O/ 14/87 
1 O/ 15/87 
1 O/ 16/87 
10/19/87 
1 O/ 2 0/8 7 
10/2 1/87 
1 0/2 2/87 
10/23/87 
1 O/ 2 6/87 
1 O/ 2 7/87 
1 O/ 28/8 7 
1 O/ 2 9/87 
11/02/87 

Total Volume 

Table XI11 
D a i l y  Flow Data Recorded a t  

Ponds C-1 and C-2 dur ing  October, 1987 
(Woman Creek) 

Pond C-1 Pond C-2 
(gal  1 ons) b a l l  ons) 

690,000 
828,000 

2,004,000 
684,000 
634,000 - 

690,000 
748,000 

2,098,000 
678,000 
686,000 
632,000 
754,000 

2,076,000 
694,000 
640,000 
684,000 
98,000 

2,760,000 
644,000 
70O,000 
692,000 
696,000 

20,814,000 
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